
���������
	�� 
 	���������� ��������� ���������

� �"!$#&%'��(*),+.-�/102#435*687:9<;>=@?'ACBD9E6F?'6HGJIK9<=JL�M�A>NO; P�QRBSNT6HQRNUV6�BSW<NT;CX>BSA*YF9Z74I�?'[SB\7]9E;>6�B^?�_Z5*;>W8BS6�NIK`�a<b<cEa<dfehgZi�b<jk2l�m8nEoqpqr8s8k&t]u1s8r&tRvfwEu
xJ�8y1(z!|{~}H�:���8%'05>�K��`�[S=�?<G�NT6F��NTXCN�?';RQC�$_cEj<��� ?';C;>Y@��9�?EG1_�P�?Z6��E9<XCN<_HIK`�aEj���bE�wEo���p8�8�ZlH�<w"v2��tRr��8l�tRs<�'l�J�F���@���F�V�����, �¡£¢@¤¥+¦�F§@x¨�J�J©ª¢J �¡���©£¡£«@�F��+

¬
­ ®E¯�°�±&²"¯
5*6�A>��BSX�LH?'L"NT;2_&A>��N³ACN�QC��6�B^´EM�N³9'7�X>AR?<QCµ8BD6q¶H_·L�;>NTW8BS9<MqX>[SY�9<6q[DY@M�XCN�G�7:9<;X>M�L"NT;>W8BSX>N2G¸[SN�?Z;>6�BS6�¶"_$BSX³?'L�Lq[DBSN�G¹A>9¹M�6�X>MqLHNT;CW8BDXCN�G�[SN�?';C6�BS6�¶Hº�P8L"N�QRB\»�eQT?'[S[SY�_ZBDA¼BDX¼M�X>N�G�7]9<;&6�9E68e*LH?';R?'=FNOA>;>B^Q¼=³M�[SA>BSW<?';CB^?'A>N�G8NO6�X>BSA*Y³NTXCA>BS=�?ZA>BS9<6$_A>9£QR9<=³½qBD6qN&»H6�BSA>NK=FB\¾�A>Mq;>N�=J9�G�NT[�?Z6HG£µENT;>6qNT[HG8NT6qX>BSA*Y£NTXCA>BS=�?ZA>9<;CX�º&¿·¾8eLHNT;CBS=FNT68AÀ?Z[H;CNTX>Mq[DACXÁ9E6³½H9EA>�JX>BS=³M�[^?'ACN�G�Gq?'AÀ?�?'6HG�;CN�?'["ÂÁ9E;>[^G³G�?ZAÀ?�XCNTA>XQR[SN�?';C[DY�G8NT=F9E6�X>AC;À?ZA>NTX�A>�"?'A�X>AR?<QCµ<N�G�G�NT6�X>BSA*Y�NOX>A>BS=@?'A>BS9E6�9EM�A>L"NT;h7]9<;C=FX9<A>�qNT;³X>AC;À?'ACNT¶<BSNTX�X>M"Q>�
?'X³QC��989<X>BS6�¶¹A>��NJX>BS6�¶<[SN³½"NTX>A³=J9�G8NT[�½H?ZX>N�G|9<6QR;>9EX>X*e*W<?'[SB^G�?ZA>BS9<6$_'QR9E=³½�BS6�BS6�¶KÂ�BDAC�£M�6�B\7]9E;>=~ÂKNTBS¶<�8A>X2_'?'6HG�NOW<NT6³AC��NÁXCBS68e¶<[SN�½"NTXCA�=J9�G�NT[�Q>�q9<X>NO6�½�YÄÃÀQC��N�?ZA>BS6�¶<Å@½8Y�[S989<µ8BS6�¶�?ZA�A>��NFG�?ZAÀ?JM�XCN�G7]9<;�BS6HG8NOLHNT6"G8NT68A ACNTX>ACBD6q¶Hº

Æ Ç�È ¯�°qÉ�Ê Ë ²"¯�ÌCÉ È
` X�?';C¶<M�N2GF½8Y³Í�;À?'L"NT;�ÎR��a<aEc<ÏO_<=J9�G�NT[�M�6HQÐNT;>AR?'BS68A*Y�QT?Z6�QR9E6�AC;>BS½�M�ACN�X>BS¶<6�B\».QO?'68A>[SY�A>9£L�;CNReG8B^QRACBDWEN³NT;>;C9<;�BS6Ñ=@?<QC��BS6�N�[DN2?';>6qBD6q¶HºJÒ���BS[SN�M�XCMH?'[S[SYÑQR9E6�X>B^G8NO;>N�G|BD6�AC��N�QÐ9<68A>NR¾�A£9Z7 X>M8eL"NT;>W8BSX>N�GÄ[SN�?';C6�BS6�¶H_V=F9�G8NT[�M�6"QRNT;>AR?'BS68A*Y�BSX�?Z[DXC9�BS=FL"9<;>AR?'68A�BD6ÄM�6�X>MqLHNT;CW8BDXCN�GÓ[SN�?';C6�BS6�¶?'LqL�[SBÔQO?'A>BS9E6�X�X>MHQC�Ñ?ZX�G8NO6�X>BSA*Y@NTX>ACBS=�?'ACBS9<6$º�¿&WENT6�Â���NT6¹A>��N�=F9�G8NT[$QÐ[Ô?ZX>X�M�6HG8NT;£QR9E6�X>B^GEeNT;R?'A>BS9E6FQR9<68AÀ?ZBS6�XÁAC��N AC;>M�N�G8NT6�XCBSA*Y�_EB\7$ÂÁN�?';>N�9E6�[SY�¶EBSW<NT6F?�»"6�BSA>N�Gq?'AÀ?ªX>NTA2_8A>��NT6JA>��NO;>N�BSX?'[SÂ�?2Y8XÕ?�QC�H?'6HQÐN£9'7�X>NO[DN2QRA>BS6�¶³AC��N£Â�;>9E6�¶�=F9�G8NT[*º&�@9<;CNT9'W<NT;2_�NTWENT6@B\7ÖA>�qN�QR9<;C;>N�QÐA =F9�G8NO[BSX�X>NO[DN2QRA>N�G×_HAC��NT;CN�Â�BS[S[�A*Y8L�B^QT?Z[D[SY£½"N NOX>A>BS=@?'A>BS9E6�NT;C;>9E;ÁBS6FAC��N L"?';À?Z=FNTACNT;>X¼9'7$A>�"?'AK=F9�G8NT[*ºØ���NTXCN�G8B\Ù�QRM�[SACBDNOX ?';>N�XCM�=F=@?';>BSÚTN2G�½�YJÂ�;>BSA>BS6�¶Û�ÎzÜÑÝZÞ³ÏÁß�àÔáãâåä8æ á Û�Î*æ á ÝZÞ@çÀè~ÏKé�Û�Î*èêÝ'Þ³ÏVé�Ü á³ë ìCí ç ÎÀ�2Ï
Â���NT;CN�Ü@BSX ?³G8NT6qX>BSA*Y�_�ÞîBSX�A>��N£G�?ZAÀ?�X>NTA2_1èïBSX ?£=J9�G�NT[*_�?Z6HG@æ á BDX�?�X>NOA 9'7&W<?'[SM�NTX¼7]9E;A>�qN³LH?';R?'=FNOA>NT;CX 7:9<;�=F9�G8NT[�èðº�Ø���N³LH9EX>ACNT;>BS9<;�L�;>9E½H?'½�BS[SBSA*Y�Û�ÎzèñÝ"Þ³Ï�;>NRò"N�QRA>X�=F9�G8NO[óRô&õ�ö*ö*÷Rø*ù8õ2ú<û'üýúEþ£ÿ������<õ2ö��$ÿ	�ýø*õ�
&ü����
���<÷��T÷����×ö*õ�ù����ýø:üýõ2ú������8õ2ö����*õ2ö������ �"!$#�% %�&�'�ô(�"� ü*)^õ�ö*úZü+�
, ú<ø��:ü������*÷�õ�).-1÷�/0�<ú<õ1�ýõ2þ ��'2�3�Oø��TûE÷Àú4��'Hô4ÿ6587 7�& 58�



M�6HQÐNT;>AR?'BS68A*Y�_ ?Z6HG�A>��N¹LH9EX>A>NO;>BS9<;�Û�Î*æ á ÝVÞ@çÀè~Ï�;CNRòHN�QRACX�M�6HQÐNT;>AR?'BS68A*Y¦BS6
X>NOA>A>BS6�¶�A>��NLH?Z;À?'=JNTA>NO;>XKNTW<NT6J9<6HQÐN�9E6�N µ86�9'Â�X¼A>��N�=F9�G8NO[zº���9<ACN AC�H?'AKB\7$9<6�N�BDX¼L�;>BSW8Y³A>9�Û�ÎzèÓçÀæ á ÏT_A>�qNT6��K?2Y<NTX��8A>��NO9<;>NO= ?'[S[S9'Â�X&M�XÁAC9£Â�;>BSACN 9<MqAÁ½"9<AC�³9'7$9<Mq;ÁL"9<XCA>NT;CBD9E;>XKNR¾�L�[SB^QRBSA>[SY�_ZX>9�A>�H?ZAÂKN�NÐ¾�Lq[DB^QRBSAC[DY��"?2W<N�Û�ÎzÜðÝÁÞ³ÏJÎ*?'6HG�AC��NT;>NÐ7]9<;CN�A>��N��K?2Y<NTXhez9EL�A>BS=@?'[�G8NT6�XCBDA*Y�Ï�¶EBDWENT6¸½8Y?@ÂKNTBS¶<�8A>N2G�?2W<NT;R?'¶<N³9Z7 A>��N@Ü á³ë ì>í º�Î*P8NTN�?'[SX>9�¿&XRQR9<½"?';³?'6HG�Ò�NTXCA³ÎÀ�2a<aEj<Ï>ÏOº���9'ÂKNTW<NO;NTWENT6�Â���NT6�ÂKN�µ86�9'Â�Û�ÎzèÓçÀæ á ÏO_1QT?'[^QRM�[^?ZA>BS6�¶³A>�qN�QR9<=³½qBD6qBD6q¶£ÂÁNOBD¶E�8A>X�QO?'6�½"N�G8B\Ù�QRM�[SA2ºØ��8M�X�_¼W<?';CBD9EM�X�?ZL�L�;>92¾�BS=�?ZA>BS9<6qX�?'6"G�XÀ?Z=FL�[SBS6�¶@A>N2Q>�q6�B^´<MqNTXF?';CNF9'7:A>NT6�M�X>N�G×_Á?¹L�;>9�QRNTXCXA>�"?'A�6�N�QÐNTX>XR?';>BS[SY@BS6�AC;>9�G8MHQÐNTX NR¾�AC;À?�NT;C;>9<;�ÎzIK��B^QCµ<NO;>BS6�¶F?'6"GF��N2Q>µENT;>=@?'6���aEa<dEÏTº�@9E;>NK¶<NT6�NO;À?'[S[SY8_fQÐ9<6�XCBÔG�NT;�A>�qN QT?'XCNÁ9Z7.=JBDXhezXCLHN2QRB\»HN�G�=J9�G�NT[SX$Â���NT;CN�A>��N�=J9�G8NT[�QÐ[Ô?ZX>X�G898NTX6�9EA�BD6"QR[SMHG8N�A>��N�AC;>M�N£=J9�G8NT[*_<XC9³9<M�;�Lq;>NTXCM�=FL�ACBS9<6³7:9<; Û�Î*è çRæ á ÏKBSXKNT;>;C9<6�NO9<M�X2ºÁ5*6@AC��BSXQT?ZX>N�9'7:A>NT6�9<6�NKX>�q9<M�[^G�?'¶�?ZBS6�?2W<NT;R?'¶EN<º$5*6�LH?Z;>A>B^QRMq[Ô?Z;�_2L�;CN�G8B^QRA>BS9E6³M�X>BS6�¶�A>��N�XCBD6q¶<[SN�=F9�G8NO[Â���B^QC��BSX&QR[S9<X>NOX>A�AC9�AC��NKA>;>MqN G8NT6�XCBDA*Y,Î]BS6�AC��NKX>NT6�XCN�9'7���M�[S[D½"?<QCµEe��×NTBS½�[SNT;$9E;4QÐ;>9<XCX*e*NT68A>;C9<L8YG8BSX>AR?'6HQÐN�Ï�QT?Z6³½HN�XC��9'Â�6³A>9�½"N�BD6�7]NT;>BS9E;ÖAC9�L�;>N�G�BÔQÐA>BS9<6³½H?ZX>N�G�9E6�?2WENT;À?Z¶<BS6�¶�9'W<NO;Ö=³Mq[DACBSL�[SN=F9�G8NO[DX�Îz�¹?<G8BS¶�?Z6�?Z6HGF��?27]ACNT;>Y8_1��aEa'i�ÏOºØ��8M�X�_E? 6"?'A>Mq;À?'[�?ZL�L�;>98?<QC�£AC9�BS=JL�;>9'W8BS6�¶�G8NT6�XCBDA*Y�NTX>ACBD=@?'AC9<;>X·BSX$A>9£QR9E6�X>B^G8NO;�NT=FLqBD;CB^QT?'[S[SYEeG8;CBDWENT6�QR9<=³½qBD6"?'A>BS9E6�X&9'7Ö=³Mq[DACBSL�[SN G8NT6�XCBDA*YJ=F9�G8NT[SX2º$Ø���NO;>N�?Z;>N�X>NTWENT;À?Z[$Â�?2Y8XÁAC9FG89�AC��BSX�_NTXCLHN�QÐBÔ?Z[S[DY�Bý7"9<6�NKNR¾�L�[S9<BSA>X·L�;>NOW�BS9EM�X�QR9<=³½�BS6�BS6�¶�ÂK9<;Cµ�BD6�X>M�L"NT;>W8BSX>N2G³[SN�?';C6�BS6�¶Hº���9E;$NR¾H?'=,eL�[SN<_
	�;>=J9<68A>;CNTBSAÁ?'6"G³Ø&;>NTXCL�ÎÀ��aEa<cEÏ��H?2WEN XC��9'Â�6FAC�H?'A�Ã>½H?Z¶<¶EBD6q¶<Å�Î]M�6qBý7:9<;>=J[SY£ÂÁNOBD¶E�8A>BS6�¶G8B��1NT;>NT68A�LH?';R?'=JNTA>;CBDÚ2?'A>BS9E6�X�9'7�A>��NJXÀ?'=JN�=J9�G8NT[�AC;À?'BS6�N2G�9<6¸G8B��1NT;>NT68A�½H989EA>X>AC;À?ZL�XÀ?'=,eL�[SNTXRÏT_·9<;>BS¶EBD6"?'[S[SYFBS68A>;>9�G8M"QRN�G¹7]9E; X>MqLHNT;CW8BDXCN�G�[SN�?Z;>6�BS6�¶�Î*��;CNTBS=�?'6���a<aEc<?EÏT_1QT?'6�BS=JL�;>9'WEN?<QOQRM�;À?EQRYJ7]9<;K=FB\¾�A>Mq;>NTX�9Z7�
£?ZM�X>XCBÔ?Z6�X�Â�BSA>�@?�»�¾�N�GJ6�Mq=³½HNT;K9'7ÁQR9E=FL"9<6�NO6�ACX�º` 6q9<A>�qNT;�XCM�L"NT;>W8BSX>N�G�[SN�?Z;>6�BS6�¶�ACN�QC��6�B^´EM�NJ7]9<;�QR9<=³½�BS6�BS6�¶@G8B��.NO;>NT68A�A*Y�L"NTX³9Z7 =F9�G8NT[SX�BSXÃ>XCAÀ?EQ>µ8BS6�¶EÅ�Î]Ò�9E[SLHNT;CA��2a<a<bEÏT_qÂ���B^Q>�¹�H?'X�½"NTNT6¹7]9<M�6"G@A>9J½HN�W<NT;CY�N��1N�QRACBDWEN�7]9<;�½H9EA>��;CNRe¶<;CNTX>XCBS9<6Ñ?Z6HG@QR[^?'X>XCB\».QT?'ACBS9<6�Î]N<º ¶"ºD_��¼;>NOBD=@?'6�ÎÀ�2a<aEc'½HÏO_
�1NT½�[^?Z6HQ�?'6HG@Ø�BS½�XC��BS;À?Z6�B&ÎÀ�2a<a<gEÏ>ÏOºØ���BSXKLH?'L"NT;�?'L�L�[SBSNTXKX>AR?<QCµ8BD6q¶£A>9³G8NT6�XCBSA*Y³NTX>ACBD=@?'ACBD9E6$_'BS6³LH?Z;>A>B^QRMq[Ô?Z;�A>9³QR9E=³½�BS6H?'ACBD9E6�X&BS68eW<9E[SW�BS6�¶�µENT;>6�NO[$G8NT6�XCBDA*Y³NOX>A>BS=@?'A>9E;>XKA>9E¶<NTAC��NT;KÂ�BDAC�³»H6qBDACN =JBý¾�ACM�;>N�=J9�G�NT[�NTXCA>BS=�?ZA>9<;CX�º·5*6P8N�QÐA>BS9<6Fb�ÂKN�¶<BSWEN�X>9<=JNÁ½"?<QCµ8¶<;>9EM�6HG�9E6�AC��9<XCN�G8NT6qX>BSA*Y�NOX>A>BS=@?'A>9E;>XÁ?Z6HG�L�;CNTX>NT68AKX>AR?<QCµ<N�GG8NT6qX>BSA*YFNTXCA>BS=�?ZA>9E;>X�º·Ø���NT6@BS6�P8N�QRACBS9<6�g£ÂKN�L�;>NOX>NT68A NÐ¾�L"NT;CBD=JNT68AÀ?Z[1;>NTXCM�[SA>X�G�NT=F9E6�X>AC;À?'AheBS6�¶¸AC��N�M�ACBD[SBSA*Y¸9Z7�X>AR?<QCµ<N2G~G8NT6�XCBDA*YÄNTX>ACBD=@?'ACBD9E6$ºðP8N�QRACBD9E6�X�i
?'6HGÓj¸QR9E68AÀ?'BS6~?�½�;CBSNR7G8BSXÀQÐM�X>XCBD9E6@9'7�[SBD6qµ�XKA>9³;CNT[^?'ACN�GJL�;>BS9<;�ÂK9<;Cµ1_E7]M�A>Mq;>N£G8BS;>N�QÐA>BS9<6�X2_H?Z6HG@QR9<6HQÐ[DMqX>BS9<6�X2º
� � ¯�±&²
���$Ê���� È ®8Ìh¯����@®<¯�Ì�� ±·¯�ÌCÉ È
� �"! # �H)�$&%"%'}('*)�!|}+)�xJ�,)�-O(:0T/ �.-T02(:-���0�(:}()0/�(:0�#
¤Ó(2110�'&%'�
-£�
)�!43J�8%�)Ö�8�5-IK9<6qX>B^G8NT;³?�XCNTA³9'7�ä�;CN�?'[\e*W<?'[SM�N�G�;R?'6HG�9<= W<?';CBÔ?Z½�[SNTX76 ß98:6<;'ç�º2º2ºÀç�6>=�?�U�LqLHNT;FQO?'X>NX>Y8=³½"9<[SX�G�NT6�9<ACNFW<?Z;>B^?'½�[SN£6"?'=FNOX�Î:X>MHQC�
?'X@6BA<Ï£?Z6HG¹[D9'ÂKNT;hehQT?ZX>N³XCY�=³½"9<[SX£?JLH?';CA>B^QRM�[^?Z;W<?'[SM�N�9'7 ?³W<?';CB^?'½�[SN³Î:X>MHQC�¸?'X@CDA<ÏTº7C BSXª?,;>N�?Z[SBDÚ2?'A>BS9E6Ñ9Z7ÁA>��N³WEN�QRAC9<;�W<?';CBÔ?Z½�[SN@6 º�Ü1Î5C ÏBSX�X>��9E;>A>�"?'6HG 7]9<;£Ü×Î26 ßEC Ï�?'6"G�;CNTL�;>NOX>NT68A>X³AC��NGFR9<BS68A L�;C9<½H?Z½�BS[SBDA*Y�G8BSXCA>;>BS½�MqA>BS9<6�9Z7H6 ºÞ¨ßI8JC ; ç�º2º2ºÀç�C KL?�BSX�?¹A>;R?'BS6�BS6�¶�G�?'AR?�XCNTA�Â���NT;>N@N�?EQC�¸XÀ?Z=FL�[SNMC N>ç2�PORQLO�S BSX�?Z6BS6HG8NTL"NT6HG�NT68A>[SY�G8;À?2Â�6JXÀ?'=JL�[SN�7];C9<= AC��N£M�6"G8NT;>[SY8BS6�¶³G8NT6�XCBDA*Y,7]M�6HQÐA>BS9<6�Ü×ÎTC ÏTº` QR9<=J=F9E6�[ýY³M�XCN�G¹=F9�G8NT[×7]9<;�G8NT6�XCBDA*Y¹NTX>ACBD=@?'ACBD9E6@BDX�A>��NVU�W
XZY�[]\^X`_�Y5acb�[7\ed�fg[ih�Â�BSAC�kjQR9E=FL"9<6�NT68ACX�_�G8NR»"6�N�G�?ZX:l Ü+m�ÎTC Ï�ß mà

A:n�;
o A:pqA ÎTC ÏOç ÎzbEÏ

Â���NT;CN>r mA:n�; o A ß �<º¹Ø���N�QÐ9<=FL"9<6qNT68A p A � X�?';>NJM�X>M"?'[S[SYÑ;CNT[^?'A>BSWENT[SYÑXCBD=JL�[SN£M�6�BS=J9�Gq?'[G8NT6qX>BSA>BSNTX�X>MHQC�Ñ?ZXs
£?'M�XCX>B^?'6qX�º�Í�NT6�XCBDA*YJNTX>ACBS=�?'ACBS9<6FÂ�BSAC�F=FB\¾�A>Mq;>NTX�BS68W<9E[DWENTX¼»H6HG8BS6�¶�A>��N[S9�QT?'ACBD9E6�X�_KXC�H?'L"NTX�_�?'6"G¸ÂKNTBS¶<�8ACXF9'7£AC��NÑQR9E=FL"9<6�NT68AFG8NO6�X>BSA>BSNTXJ7];C9<= A>��N�G�?'AR?�Î]M�XCBD6q¶7]9E; NR¾H?'=JL�[SN�A>��N�¿Ö¾�L"N�QRAR?'ACBD9E68e>��?2¾�BS=FBSÚ�?ZA>BS9<6¹Îz¿���Ï�L�;C9�QRN�G8M�;CN�ÏTº]t^[qbqW([qhufg[iW,vqX`YTw>[xv�YTX`y
\Bz�Y5X2d�W�QT?'6�½HNJW�BSNTÂKN�G�?ZX�?@XCLHN2QRB^?'[ QT?ZX>N@9'7 =JBý¾�ACM�;>N�=F9�G8NT[SBS6�¶@Â���NT;CN�?�QR9<=JLH9E6�NT68A



BSX�QRNT68ACNT;>N�G
?ZA�N2?<QC�¦G�?ZAÀ?JL"9<BS68A�_·¶<BSW<NT6�?JÂÁNOBD¶E�8A£9'7£����S�_$?Z6HG�?@QR9<=J=F9<6�QR9'W<?Z;>B^?'6"QRNX>AC;>MHQÐA>M�;CNFÎ:µ<NT;C6�NT[&X>�H?ZLHN2ÏKBDX�NOX>A>BS=@?'A>N2G�7];C9<=åA>��N£G�?ZAÀ?�ºØ���N£´EMH?'[SBSA*Y�9'74?�L"?';>ACB^QRM�[^?';KL�;>9E½H?'½qBD[SBSX>ACB^Q�=F9�G8NO[.QT?Z6@½HN�NTW<?Z[DM"?'A>N2G³½8Y�?Z6�?'LqL�;>9EL�;>B^?'ACNXÀQÐ9<;>BS6�¶J;>M�[SN�9<6@BS6HG8NTL"NT6HG�NT68A£9<M�Ahez9Z7^e*XÀ?'=JL�[SN�G�?ZAÀ?q_�X>M"Q>��?'X�A>��N�A>NOX>A�X>NTA�[S9<¶Zez[SBSµ<NO[DBS��989�GÎz?Z[SX>9�;CNR7]NT;C;>N�G�A>9�?'X�A>��NJ[D9E¶'e*XÀQR9E;>BS6�¶@;>Mq[DNJBS6�A>��N@�Á?2YENTX>B^?'6�[SBSA>NO;À?'ACM�;>N2ÏTºk
ªBDWENT6¸?@ACNTX>AG�?ZAÀ?�X>NOA Þ��������À_qA>��N�A>NOX>A [S9E¶�[SBSµ<NT[SBS��989�G�BSX G8NR»H6�N2G�?'X[S9<¶�Ü1Î*Þ ������� Ý Ü m ÎTC Ï>Ï�ß à
	�

����


[S9<¶�Ü m Î5C N Ï ÎzgEÏ
Ø���BSXF´EMH?'68ACBDA*Y¸QO?'6
L�[^?2Y�A>��N¹;>9<[SNJL�[^?2Y<N�G�½8Y¸QR[^?'XCX>B\».QT?ZA>BS9<6
NT;C;>9<;JBS6¦QR[^?'XCX>B\».QT?ZA>BS9<6
9E;XÀ´EMH?Z;>N�G�NT;>;C9<;FBS6�;>NT¶E;>NTXCX>BS9<6$º �q9<;³NR¾H?Z=FL�[SN<_�QR;C9<XCX*e*W<?'[SB^G�?'ACN�G�NTX>ACBD=@?'ACNTX³9'7�BDAFQO?'6
½HNM�XCN�G@A>9�»"6HGJA>��N�½"NTX>A�6�Mq=³½HNT;K9'7�QR[SM�X>ACNT;>X�AC9�»HA�A>9³?�¶<BSW<NO6�G�?ZAÀ?�X>NOA£ÎzP�=³Y�AC�$_"��a<aEc<ÏOº
� � � # �H)�$&%"%'}('*)�!|}+)Ó+10��")�$1(2)u%P8AR?<QCµ8BD6q¶ªQO?'6³½"N�M�X>N�G,NTBSA>��NO;�A>9�QÐ9<=³½�BS6�NÁ?Z[S¶<9<;CBSA>��=JX19<;�AC9£BS=FL�;C9'W<N�?�X>BS6�¶E[SNÕ?Z[D¶E9<;CBDAC��=Ñº5*6@A>��N�7]9E;>=JNT;Á¶EM�BSX>N�BSAÁLq;>9�QRNTN�G�Xª?ZXK7]9<[S[S9'Â�X�º��$BS;CX>A�_qX>M�½qXÀ?'=JL�[SNTXK9'7�A>��N�AC;À?'BS6�BS6�¶�X>NOA�?';CN7]9E;>=FN2G1º �VNR¾�A�A>��N³?'[S¶<9E;>BSA>�q=FX�?';>N³?'[S[·A>;À?ZBS6�N�G¹9<6�9E6�N�XCM�½�XR?'=FLq[DN�?'6HG@;CNTX>Mq[DAR?'68A�FR9<BS68AL�;CN�G8B^QRA>BSWENF½"NT�H?2W8BS9<;£9E6¦?'6q9<A>�qNT;�XCM�½�XR?'=FLq[DN³BSX£9E½�X>NO;>W<N2G1_�AC9<¶<NOA>��NT;³Â�BSAC��BD6�7]9<;C=�?'ACBS9<6QR9E6HQRNT;C6�BS6�¶@A>��N£9EL�A>BS=@?'["L�;>N�G�BÔQÐA>BS9<6�X�9E6�AC��N�NT[SNT=FNT68ACX�BD6¹A>�H?ZA 9<AC��NT;�X>M�½�XR?'=JL�[SN<ºKØ���BSXBSX£;>NOLHN�?ZA>N�G 7]9<;�9<A>�qNT;£LH?ZBD;CX£9'7 XCM�½�XR?'=FLq[DNOX�9Z7ÕAC��NFAC;À?ZBD6qBD6q¶�XCNTA�º@Ø��qNT6¸?'6¸?EG�G8BSA>BS9<6"?'[Î�ÃCX>AR?<QCµ<N�G�Å�Ï�?'[S¶<9E;>BSA>�q= BDX�A>;R?'BS6�N�G¹A>9@[SN�?';C6$_"7];C9<= AC��N³X>M�½qXÀ?'=JL�[SNRe*½H?'XCN�G@9<½qX>NT;CW<?'A>BS9E6�X�_A>�qNF;>NO[Ô?ZA>BS9<6qX>��BSL�½HNTA*ÂKNTNT6�A>��NJ9<½�XCNT;>WEN�GMFÐ9<BS68A�Lq;>N�G8B^QRACBSW<NF½"NT�H?2W8BS9<;�9Z7 A>��NF?Z[D¶E9<;CBDAC��=FX?'6"G£AC��NÁ9EL�A>BS=@?'['L�;CN�G8B^QRA>BS9E6�X�º��·BS6H?'[S[SY8_TA>�qBDX&[SN�?Z;>6�N�G�;>NO[Ô?ZA>BS9<6qX>��BSL£BSX&M�X>N2G�BD6�QR9<6:FÐM�6HQRACBD9E6Â�BSA>��AC��N�L�;>N�G�BÔQÐA>BS9<6�X�9Z74AC��N�BD6"G8BSW�B^G8M"?'[$?'[S¶E9<;>BSAC��=FXK½HNOBD6q¶ QÐ9<=³½�BS6�N�G¹Î:6�9'Â~A>;R?'BS6�N�G@9E6A>�qN�NO6�ACBS;>N�G�?ZAÀ?�XCNTAÀÏVA>9³G8NTA>NO;>=FBS6�N�AC��N�7]M�[S["X>Y8X>ACNT=k� X�L�;CN�G8B^QRACBD9E6�X�º
� �
� �³�&�&�]/1( )u%Ñ+102�H)�$1( )*%¹0�}�xJ�c)�-O(]0O/ �.-T02(]-��q0�(:}+)IK9<6qX>B^G8NT;�?�X>NTA&9Z7.è G8B��1NT;>NO6�AKG8NT6�XCBDA*Y�=F9�G8NT[SX�_2Ü���ÎTC ÏTç2�sO�� O�èðº15*6�A>��BSX&LH?'L"NT;&N�?EQ>�9'7�A>�qNTX>N³=J9�G�NT[SX Â�BS[S[Ö½"N�NTBSA>��NT;�?³»"6�BSA>N³=FB\¾�A>Mq;>N£Â�BSA>��?³»q¾�N2G�6�Mq=³½HNT;�9'7 QR9<=JLH9E6�NT68AG8NT6qX>BSA>BSNTX�9<;£?,µ<NT;C6�NT[ÁG8NO6�X>BSA*Y�NTXCA>BS=�?ZA>N£Â�BSAC�Ñ?�»�¾�N�G¹µ<NO;>6�NT[K?'6HG�?JXCBD6q¶<[SN�»�¾�N�G¹¶<[S9<½"?'[½H?Z6HG8Â�B^G8A>�JBS6�N2?<QC��G8BS=FNT6�XCBS9<6$º&Î:5*6@¶<NT6�NO;À?'[·A>��9EM�¶<�@6�9�X>M"Q>�¹;>NTXCA>;>B^QRACBS9<6�X�?';>N�6�NON�G8N�G1º ÏØ���N�L�;C9�QÐN�G8M�;CN£7]9E;�X>AR?<QCµ8BD6q¶�AC��N�è G8NO6�X>BSA*Y@=F9�G8NT[SX�BSX ?ZXK7]9<[S[S9'Â�X:l�Eº��Ö?Z;>ACBDACBS9<6FAC��N�A>;R?'BS6�BS6�¶³G�?'AR?£XCNTA�Þ���A>BS=FNOX�_ENR¾H?<QRAC[DY@?'XKBS6��2e:7]9E[ÔGJQR;>9EX>X�W<?'[SB^G�?2eA>BS9<6�Î]ÂKN�M�X>N��£ß��2�£AC��;>9EM�¶<�q9<M�A�AC��BSX�LH?'L"NT;ÀÏO_H?Z6HG,7]9<;KN�?<QC�@7:9<[^G&lÎz?<Ï �·BDA¼N�?<QC�F9Z7$A>��N�è =J9�G�NT[SX�A>9£AC��N�A>;R?'BS6�BS6�¶£L"9<;CA>BS9<6³9Z7.AC��N L"?';>ACBSA>BS9<6�9'7ÖÞ@ºÎ:½HÏ@¿&W<?'[SMH?ZA>N�A>��N�[SBSµ<NT[SBS��989�GF9Z7ÁN�?EQ>�¸Gq?'AÀ?,LH9EBS6�A�BS6ÑAC��N�ACNTX>A�LH?';CA>BSA>BS9<6¹9'7ÕÞ@_7]9<;�N2?<QC�@9'7�A>��N£è »HA>ACN�GJ=F9�G8NT[SX2ºbqºK`�7]ACNT;�G�9<BS6�¶@A>��BSX£9E6�N³�H?ZX�è G8NT6�XCBDA*Y�NOX>A>BS=@?'A>NOX 7:9<;£N�?EQC�¸9'7sS G�?ZAÀ?@L"9<BS68A>X2_?'6HG�A>�qNT;>NR7:9<;>N�?�=�?ZA>;CBý¾�9'7£XCBDÚONkS é¸èð_KÂ���NT;>N¹N�?<QC��NT68AC;>Y
BSXFÜ���Î5C N ÏT_KA>��N9<M�Ahez9Z7^ezXR?'=JL�[SN�[DBSµENT[SBD�q9�9�G�9Z7ÖA>�qN��³AC��=J9�G8NT[19<6@AC��N@Q^AC� Gq?'AÀ?�L"9<BS68A�ºgqº�U�X>N�A>�H?ZA&=�?'AC;>B\¾£A>9�NTXCA>BS=�?ZA>NKA>��N QR9E=³½�BS6H?'ACBS9<6£QR98NRÙ�QRBSNT68A>X.8 o ; ç2º2º�ºRç o á ?�A>�H?ZA=�?2¾�BS=FB\ÚTN AC��N£[S9<¶Zez[SBSµ<NO[DBS��989�G³?'A�A>��N�LH9EBD68ACX C N 9'7Á?³XCAÀ?EQ>µEN�G�G8NO6�X>BSA*Y@=F9�G8NT[·9'7A>��N�7:9<;>=<l Ü XCAÀ?<QCµEN�G ÎTC ÏÖß

á
à
� n�;

o �£Ü��£Î5C Ï��
P8BS6HQRN AC��BSX�BSX&BDACX>NT[\7Ö?�=FB\¾�A>Mq;>NK=F9�G8NT[*_2½�M�A�Â��qNT;>N�A>��N Ü���ÎTC N Ï�?';CNK»�¾�N�G1_EA>��N�¿��?'[S¶<9E;>BSA>��=åQT?'6@½"N�MqX>N�G@AC9@Î]N�?ZX>BS[SY�Ï�NTXCA>BS=�?ZA>N�A>�qN o ��º



i"ºG�$BS6H?Z[S[DY8_&;>NÐezNTXCA>BS=�?ZA>NJA>��N�L"?';À?Z=FNTACNT;>X�9'7�N�?<QC�
9'7�A>��N � QR9<=JLH9E6�NT68A�G�NT6�X>BSA*Y=F9�G8NT[SX�M�XCBS6�¶ z h"h'9Z7$A>��N�A>;R?'BS6�BS6�¶�Gq?'AÀ?�Þ@º&Ø���N XCAÀ?<QCµEN�G@G8NT6�XCBDA*Y³=J9�G8NT["BDX¼A>��NT6A>��N�[DBS6�N2?';ÁQR9E=³½�BS6H?'ACBS9<6£9Z7$A>��9EX>N�G�NT6�X>BSA*Y³=J9�G�NT[SX�_'Â�BSA>�FQÐ9<=³½�BS6�BS6�¶�QR98NRÙ�QRBSNT68A>X¶<BSW<NT6@½8Y³A>�qN o � º
� �����L�$°�Ì�� � È ¯�±��	�4�$®8Ë��h¯�®
5*6�9<Mq;�XCAÀ?EQ>µ8BS6�¶�NÐ¾�L"NT;CBD=JNT68A>X£è ßåc
l�AC��;>NONFA>;CB^?'6�¶EM�[^?'; µENT;>6qNT[SX�Â�BSA>��½H?Z6HG8Â�B^G8A>�qX£9'7� �S�EçÀ� � i"ç�?Z6HG�� � j�9'7�AC��N£X>AR?'6HGq?';ÀG¹G8NTW8B^?'A>BS9E6ÑÎ:9'7�A>�qN�7]M�[S[ÖGq?'AÀ?�XCNTAÀÏ�BS6@N�?<QC�ÑG�BD=JNT6�XCBD9E6$_?'6"G@A>��;CNTNM
£?ZM�X>XCBÔ?Z6�=FB\¾�A>Mq;>N�=F9�G8NT[SX�Â�BDAC�kj@ßðb�çCiHçH?Z6HG�
JQR9<=JLH9E6�NT68A>X2º�Ø���BSX X>NOA£9'7=F9�G8NO[DX¼ÂÕ?ZXÕQC��9EX>NT6�AC9�Lq;>9'W8B^G8N�?�;>N�?ZX>9E6H?'½�[SYFG8BSWENT;>XCN�;CNTL�;CNTX>NT68AR?'A>BS9E6H?'[·½H?'XCBDXK7:9<;KX>AÀ?EQCµ<eBS6�¶Hº�Ò�N�7]9E[S[D9'ÂÄ;>9<Mq¶<��[SY@A>��N�XÀ?'=JN£NR¾�L"NT;>BS=FNO6�AR?'[·L�;>9�QRN�G�M�;>N@?'X�G�NTXÀQR;CBS½HN�G�BS6Ñ�¼;>NOBD=@?'6ÎÀ�2a<aEc'½HÏ47]9<;�XCAÀ?EQ>µEN�GJ;>NT¶E;>NTXCX>BS9<6�l

� ¿�?<QC��G�?'AR?�X>NTA�BSX ;R?'6HG89E=F[SY�X>L�[SBSA BS68A>9³AC;À?'BS6�BS6�¶F?Z6HG@ACNTX>A�LH?Z;>A>BSACBD9E6�X j<��ACBS=FNTX2_Â���NT;>N�A>��N�A>NTXCA LH?Z;>A>BSACBD9E6³BSXÕQC��9EX>NT6@A>9�½"N�[^?Z;>¶<N�NO6�9<M�¶E�@A>9�L�;>9'W8B^G8N ;CN�?'XC9<6H?Z½�[SNNTX>ACBD=@?'ACNTX�9'7&9<M�Ahez9Z7^ezXR?'=JL�[SN�[D9E¶'e*[SBDµENT[SBS��989�G×º
� Ø���N�7]9E[D[S9'Â�BS6�¶�A>N2Q>�q6�B^´<MqNTX�?Z;>N£;CM�6@9<6FN2?<QC��A>;R?'BS6�BS6�¶�LH?';CA>BSA>BS9E6�l�<º�+10��H)�$1( )u%$��Ø��qN£X>AR?<QCµ<N�G@QR9E=³½�BS6H?'ACBS9<6³9'7&A>��N�XCBý¾�QR9<6qX>A>BSACM�NT68A =J9�G�NT[SX�ºb�º�©�%'}&-�-�
����q�](*!·��0�(:}()Á��Ø���N³XCBD6q¶<[SN�½"NTXCA£=F9�G8NT[�?ZX£BS6HG8B^QT?'ACN�G�½8Y�A>�qN³=�?2¾8eBS=³M�=¨[SBSµ<NT[SBS��989�G¸XRQR9<;CN�9'7�AC��N�è ß c�X>BS6�¶E[DN¹=F9�G8NT[SX³BS6�A>�qN S�é¦èQR;>9EX>XhezW<?Z[DB^G�?ZA>N�GJAR?'½�[SN�9'7&[DBSµENT[SBD�q9�9�G�XRQR9<;CNTX�ºg�º�« )Ö(��>}"%'- {~�8( %H#·0�( )u%$�$`~Mq6�B\7]9<;C= ?2W<NT;R?'¶EN�9Z7ÖAC��N£X>B\¾F=J9�G�NT[SX�ºiHº��q©�#&�8��02(2)u%·���³Ø��qN�½HNTXCAÁXCBS6�¶<[SNK=F9�G8NT[*_2B*º NEºD_ZA>��N�=J9�G�NT[8�H?2W8BD6q¶ A>�qN [^?';C¶<NTXCA[SBDµENT[SBS��989�G,9<6JA>��NBY [xv Y$G�?ZAÀ?�LH?Z;>ACBDACBS9<6$_j�º�¡�%�'&02#K��Ø���N�A>;CM�N�=F9�G8NT[·X>A>;CMHQRACM�;>N<_·B\7ÁA>�qN�AC;>M�N�=F9�G8NT[·BSX�9E6�N£9Z7ÁA>��N�X>B\¾¶<NT6qNT;À?ZA>BS6�¶FAC��N£G�?'AR?JÎ]9E6�[SY³W<?'[SB^G�7]9<;�XCBD=³Mq[Ô?ZA>N�G³Gq?'AÀ?EÏTº
� Ø���N³[S9<¶'e*[SBSµ<NT[SBS��989�G8XÁ9Z7ÕAC��N³=F9�G8NO[DX�;>NTXCM�[SA>BS6�¶J7];C9<= A>�qNTX>NJA>N�QC��6�B^´EM�NTX�?';>N³QT?Z[ýeQRM�[^?'ACN�G@9<6¹A>��N£ACNTX>A�G�?'AR?³LH?Z;>ACBDACBS9<6$º¼Ø���N£[S9<¶Zez[SBSµ<NT[SBS��989�G£9Z7Á?�X>BS6�¶<[SN^
�?'M�XCX>B^?'6=F9�G8NT[�Î:LH?';R?'=FNOA>NT;CX�G8NTACNT;>=JBS6�N�G
9E6¦AC��N�AC;À?'BS6�BS6�¶¸Gq?'AÀ?EÏ�BSX³X>M�½�AC;À?EQRA>N�GÄ7:;>9<=N�?<QC��=J9�G�NT[5� X¼[D9E¶'e*[SBDµENT[SBS��989�G�A>9³Lq;>9'W8B^G8N�X>9<=JN 6�9E;>=@?'[SBSÚ�?'ACBD9E6�9Z7ÖXRQT?'[SN<º

�q9<M�;ÁGq?'AÀ?�X>NOA>X�ÂKNT;>N£QC��9<XCNT6³7:9<;KNR¾�LHNT;CBS=FNT68AÀ?Z[HNOW<?'[SMH?'ACBS9<6$º1Ø��qN�G8B^?'½"NTACNTX G�?'AR?�X>NOA QR9<68eX>BSXCA>XK9'7Á�Ti8j�G�?'AR?�LH9EBS6�ACX�M�XCN�G³BS6M
£?ZM�X>XCBÔ?Z6FQR[SM�X>ACNT;>BS6�¶�X>A>M"G8BSNTX�½8Y��K?'68»"NT[^G³?'6HG³��?27]ACNT;>YÎÀ�2a<aq��Ï ?Z6HG@9EA>��NT;CX�º7�$BSXC��NT;:� X�BS;>BSX�Gq?'AÀ?,X>NTA�BSX£?FQR[^?ZX>X>B^Q�G�?'AR?³XCNTA�BD6¹i�G8BS=FNO6�X>BS9<6qX�Â�BDAC���jE��G�?'AR?�LH9EBS6�ACX�º&��9EA>�J9'71A>��NTXCN£G�?'AR? XCNTA>X ?Z;>N�AC��9<M�¶E�8A�A>9�QÐ9<6�XCBDXCAÁ;C9<M�¶E��[SY£9'7Ög�QR[SM�XCA>NT;CXÂ���B^QC��QT?'6�½"N�;>N�?ZX>9<6"?'½�[SY�?ZL�L�;C92¾�BS=@?'A>N2G³½8Y�gB
£?ZM�X>XCB^?'6�X2º�Ø���N��K?';C6�NTY�?'6HG �·NTACNT;>XC9<6W<9'ÂKNT[HGq?'AÀ?�Î*b�G�BD=JNT6�XCBD9E6�X�_Ec<g<a�G�?'AR?�L"9<BS68A>XÀÏ&QR9E68AÀ?'BS6�X�����G8BSX>ACBD6"QRA�W<9'ÂKNT[8X>9EM�6HG8XK?'6HG�XC9BSXÁAC��9<Mq¶<�8AÁAC9�½"N���BS¶<��[SY�=³M�[SA>B\e*=³9�Gq?'[]º"Ø���N�X>AR?';*e*¶�?Z[^?2¾�YFG�?'AR?�Îzd�G8BS=FNO6�X>BS9<6qX�_Ei�a<a�G�?'AR?L"9<BS68A>XÀÏ�QÐ9<68AÀ?ZBD6qXK7z?'BS;>[SY�6�9<6�e�
£?ZM�X>XCB^?'6F[S989<µ8BS6�¶�X>AC;>MHQRACM�;>N�BS6FW<?Z;>BS9<M�X�b<GJL�;C9:FRN�QÐA>BS9<6�X2ºØ�?'½�[SNF��X>M�=J=�?Z;>BSÚTNTXKA>��N�;>NOX>M�[SA>X2º�5*6 ?Z[S[ÖQT?ZX>NTX�X>AR?<QCµ8BS6�¶F�H?EG@A>�qN���BS¶E��NTX>A£?2WENT;À?Z¶<N£[S9<¶Ze[SBSµ<NT[SBS��989�G1_8NTW<NO6�9<M�AhezL"NT;h7]9<;C=FBS6�¶�ÃÀQC��N�?ZA>BS6�¶<Å@Î:A>��N�X>BS6�¶E[SN�½"NTXCA�=J9�G8NT[$QC��9<XCNT6@7];C9<=åA>��NA>NOX>A�Gq?'AÀ?EÏTºVÎz�¼;>NTBS=�?Z6�ÎÀ��aEa<cZ½HÏÁ?Z[SX>9�7]9EM�6HG,7]9<;�;CNT¶<;CNTX>XCBS9<6�AC�H?'A�XCAÀ?<QCµ8BS6�¶³9<MqA>L"NT;*7]9E;>=JN�GA>�qN³ÃÀQC��N�?ZA>BS6�¶<Å�=FNTAC��9�G1º Ï Ò�N QÐ9<6�XCBÔG�NT;>N�G,A*ÂÁ9�68M�[S[��8Y8LH9EA>��NOX>NTX�l&X>AÀ?EQCµ�BS6�¶��H?'X�AC��N�XÀ?Z=FNL�;CN�G8B^QRA>BSWEN�?<QOQRM�;À?EQRY¦?ZX�QÐ;>9<XCX*e*W<?'[SB^G�?'ACBS9<6$_&?'6HG�BSA��H?'X�A>��N@XÀ?Z=FNF?EQTQRM�;R?<QRY¸?ZX�M�6qBý7:9<;>=ÂKNTBS¶<�8A>BS6�¶"º³Î]Ø&NTXCA>BS6�¶@A>�qNFG8B��.NT;CNT6HQRNJ½HNOA*ÂÁNTNO6�X>AÀ?EQCµ�BS6�¶�?Z6HGÑQC��N2?'A>BS6�¶¹X>NTNT=JX�=FN�?Z6�BS6�¶'e[SNTX>XRÏTº�¿�?EQC�£�8Y�L"9<AC��NTXCBDX�QT?Z6�N2?<QC��½"NK;>N2FRN2QRA>N�G�Â�BSAC��? QC�H?Z6HQRNK9'7H[SNTXCXÖAC�H?'6³��º �q���
9Z7H½HNOBD6q¶BS6HQR9E;>;>N2QRA�_$?EQTQR9E;ÀG8BS6�¶JA>9³A>�qN�Ò�BS[^QR92¾�9<6JX>BS¶<6qN�GEe*;À?'6qµ�ACNTX>A�B*º N<ºS_8A>��N�9<½qX>NT;CW<N�G�G8B��.NO;>NT6HQÐNTXBS6FL"NT;*7:9<;>=@?'6HQÐNª?Z;>N�NR¾�A>;CNT=FNO[DYJX>AC;>9<6q¶Hº
	�6 AC��N�W<9'ÂKNT[£G�?'AR?¸XCNTA�M�6qBý7:9<;>= ÂKNTBS¶<�8A>BS6�¶�LHNT;h7]9<;C=FXJ=³MHQC��ÂÁ9E;>XCNÑAC�H?'6ÓA>��N�9<AC��NT;=FNOA>��9�G8X�l$BSAKBDX QÐ[D9EX>NT;�BS6JLHNT;h7]9<;C=�?Z6HQRN AC9�XCAÀ?EQ>µ8BS6�¶�9<6@A>�qN�9EA>��NO; g�G�?ZAÀ?�X>NTACX�º 	 6@AC��;>NTN



Ø�?'½�[SN �DlÖ�VNT[^?'ACBDWEN�L"NT;*7]9E;>=@?'6HQRNK9'7"X>AÀ?EQCµ�BS6�¶�=³M�[SACBDLq[DN·=FB\¾�A>M�;CN�=F9�G8NO[DX2_O7]9<;&W<?';CBS9<M�X&G�?'AR?X>NOA>X�_&=JN�?'XCM�;>N2G�Î:;>NT[^?'ACBSW<N�A>9@A>��N³L"NT;h7]9<;C=�?'6"QRN�9Z7V?JXCBD6q¶<[SNe
�?'M�XCX>B^?'6�=J9�G8NT[^Ï�½8Y�=JN�?'6[S9<¶Zez[SBSµ<NT[SBS��989�G�9E6£A>NTXCAÁG�?ZAÀ?�LH?';CA>BSA>BS9E6�X�º1Ø��qN�=�?2¾�BS=�M�=�7]9<;&N�?EQ>�³G�?ZAÀ?�X>NTA&BSX&M�6HG8NO;>[SBS6�N�G1º
Í�?'AR?�P�NTA 
£?ZM�X>XCB^?'6 IK;>9EX>X*e��Á?Z[DB^G�?ZA>BS9<6 ÃÀIK��N2?'A>BS6�¶EÅ U�6�B\7]9E;>= P8AÀ?EQCµ�BS6�¶Í B^?Z½HNTACNTX e>g<jEb�º a b<dqº 
 gE��º i b<aqº b g�� � 


�·BSX>�qNT;:� X 5*;CBSX e>j<bqº c ��
qº g bq�<º b ��
qº g b<b � j
��9'ÂKNT[ ��b 
�º a j<gqº j jZiHº c i��qº b j<j � 
P8AR?';he�
£?Z[^?2¾�Y e>b<jEd�º � c<d 
�º a d<bq�<º c d 
Ea�ºS� 
 
 
 � a

Ø�?'½�[SN£b
lK`�W<NT;R?'¶<N³?<QÐ;>9<XCX£b<��;>Mq6�X�9'7�A>��N�X>AR?<QCµ<N2G@ÂÁNOBD¶E�8A>X�7:9<M�6HG�7]9<;�N�?EQC� QR9E6�X>ACBSA>M�NT68A=F9�G8NO[zº�Ø���N³QR9<[SM�=J6�X Â�BSA>����ß º�º2º1?';CN£7]9E;�A>��N³AC;>B^?'6�¶EM�[^?';�µ<NT;C6�NT[SX�?'6"G�AC��NFQR9<[SM�=J6�XÂ�BSA>�>j�ß�º2º�º8?';CN�7]9<;�AC��N@
£?'M�XCX>B^?'6@=JBý¾�ACM�;>NTX2ºÍ�?'AR?�P�NTA �"ß���ºS� �Hß��qº i �"ß��<º j j�ß b j�ßÄi j�ß 
Í B^?Z½HNTACNTX ��º �q� ��º �Ea ��º �<g �qºD�2g �qº iH� ��º gEb
�·BSX>�qNT;:� X 5*;CBSX ��º �Eb ��ºS�2c ��º �<� �qº bEc �qº i�� ��ºS�2c

��9'ÂKNT[ ��º �E� ��º bEj ��º �<� �qº �Eb �qº b<� ��º jEgP8AR?';he�
£?Z[^?2¾�Y ��º �E� ��º �Zi ��º �<g �qº �Eg �qº b<d ��º cEb
9'7$AC��N�Gq?'AÀ?ªX>NTACX�_8M�XCBD6q¶�QR;>9EX>XhezW<?Z[DB^G�?ZA>BS9<6�A>9�X>NO[DN2QRAÕ?ªX>BS6�¶<[SN�=F9�G8NT[8BSXÁAC��N ÂK9<;CX>A�=JNTA>�q9�G×ºÃÀIK�qN�?'ACBD6q¶<Å¸BSXJX>N�QR9E6HGEe*½HNOX>A�A>9¸XCAÀ?EQ>µ8BS6�¶
NR¾HQRNTLqA�9<6�AC��N�X>AR?';hez¶8?'[^?2¾�Y¦Gq?'AÀ?q_ Â��qNT;>N�BSABSX�ÂK9<;CX>N@A>�"?'6¸Mq6�B\7]9<;C= ÂKNTBS¶<�8ACBD6q¶ ?Z[DXC9+l³AC��BSX�=@?2Y�½"N�½"N�QT?ZM�X>N¹A>��N@X>AR?';hez¶8?'[^?2¾�Y�G�?'AR?L�;C9<½H?Z½�[SYÑBS6HG8M"QRNTX�A>��NJ¶<;>N2?'A>NOX>AFG8NT¶E;>NTN@9Z7 =FBSX*e*X>L"N�QRB\».QT?ZA>BS9<6�;CNT[^?'ACBDWEN³A>9�AC��BSX�cfez=J9�G8NT[QR[^?'XCX�Î]½H?ZX>N�G 9<6@W8BDXCMH?'[1BS6�XCLHN2QRA>BS9<6"ÏTºØ�?'½�[SN³b@X>�q9'Â�X�AC��N�?2WENT;À?Z¶<NTX£9Z7 A>��NJX>AR?<QCµ<N�G|ÂÁNOBD¶E�8A£W<N�QÐA>9<;CX£7:9<;£N�?EQC�¦G�?ZAÀ?@XCNTA�º¹Ø���N=FB\¾�A>Mq;>N£QR9<=JLH9E6�NT68A>X�¶ENT6�NT;R?'[S[SY�¶E9<A���BS¶<��NT;�ÂKNTBS¶<�8A AC�H?'6�A>�qN�AC;>B^?'6�¶EM�[^?';�µ<NT;C6�NT[SX�º�Ø���NW<9'ÂKNT[�?'6"G£XCAÀ?';hez¶8?'[^?2¾�Y�Gq?'AÀ?�XCNTA>X��"?2W<NK=F9<;CN�X>AC;>MHQÐA>M�;CN�AC�H?'6³QT?Z6�½"N�;>NTLq;>NTXCNT68A>N�GJ½8Y�?'68Y9'7&A>��N£QR9E=FL"9<6�NO6�A¼=F9�G8NT[SXÁ?Z6HGJA>��BSXKBDXK;>NÐòHN�QRACN�G�BS6JA>��N�7z?EQRAÁAC�H?'A¼7]9E;ÁN�?EQC��=J9<XCA�ÂÁNOBD¶E�8ABSX�L�[^?<QRN2GF9E6@A>��N�=F9EX>A�QR9<=JL�[SNR¾³=FB\¾�A>M�;CN =F9�G8NO[HÂ�BSA>�>j�ß 
qº
� �"! �³�
-q'&�:0J-�}()~+1(]-<'&�]�q0T��!�xF�q0��>/�(:0�#4)&} ¤Ó}$!·�8��¤Ó(T- 
T+1����)'(��Á)'��02(:}+)Ò�N XCBS=³M�[^?'A>N2GFG�?ZAÀ?ª7];>9E= ?³b2e>G8BS=FNT6qX>BS9<6H?Z[�iB
£?'M�XCX>B^?'6J=FB\¾�A>M�;CN =J9�G�NT[HÂ�BSAC� ?�;CN�?'XC9<68e?'½q[DN@G8NT¶E;>NTN�9Z7�9'WENT;>[^?'LÄÎ]AC��BSX³BDX�A>�qN Gq?'AÀ?¹X>NOAFM�XCN�G�BD6
��BSL�[SNTY�ÎÀ�2a<a'i8Ï£Â�BSAC�¸A>�qNÑQR[^?'XCX[^?'½"NT[SX�;>NT=J9'W<N�G�Ï�?'6HG¹QR9<=JLH?';CN�G@A>�qN³XÀ?'=JN�=F9�G8NT[SX�?Z6HG�QR9<=³½�BS6�BS6�¶��'XCNT[SN�QRA>BS9E6FXÀQC��NO=FNTX?'X&½"NR7]9E;>N<_ENR¾HQRNTL�A¼A>�H?ZAÖAC��BSX&A>BS=FN�ÂKN�?'[SX>9�QR9<M�[^G�BS6HQR[SMHG8N�Ã>AC;>M�AC��ÅH_'B*º N<ºS_2A>��N�XRQC��NT=FNKÂ���B^QC�?'[SÂ�?2Y8XÁXCNT[SN�QRA>X�AC��N�=F9�G8NT["X>AC;>MHQRACM�;>N³Â�BSAC� j³ßÄie
£?ZM�X>XCB^?'6�X2º&Ø���N£A>;R?'BS6�BS6�¶�XÀ?Z=FL�[SN�X>BSÚTNÂ�?'X�W<?';CBSN�G,7];>9E= g<��A>9FbE�<��?'6HGJA>�qN£A>NTXCA ;CNTX>M�[SACX ÂKNT;>N�G�NTA>NT;C=FBS6�N�GJ9E6 ?Z6@BD6"G8NTL"NT6HG8NT68AXÀ?Z=FL�[SN�9'7ÖXCBSÚTN 
<�E��º
��9EA>N³AC�H?'A£�qNT;>N@ÂKNF?';>NF?ZX>XCM�;>N�G|9'7 �H?2W8BS6�¶@A>�qN³A>;>MqNF=F9�G8NO[ÖBS6�AC��N³X>NTA�9'7 =J9�G8NT[SX ½"NReBS6�¶�QR9<6�XCB^G8NT;>N2G1_ XC9<=JNTA>��BS6�¶¹A>�H?ZA³BDX³Lq;>NTXCM�=�?Z½�[SY�6�NTW<NO;FNR¾H?<QÐA>[SY¸AC��NÑQT?ZX>N�BS6¸AC��N�;CN�?'[ÂK9<;>[^G�Î*?'6HG|L�;>NTXCM�=�?Z½�[SYÑÂ�?'X�6�9<A�A>��N@QT?'XCNJ7]9<;�A>��NJNR¾�LHNO;>BS=FNT68ACX�;CN�QR9<Mq6�ACN�G�BS6¸Ø�?'½�[SN�<º Ï �V9<6�NTAC��NT[SNTXCX�_�?'X�BS6HG8B^QT?'ACN�G�BS6
ÎT�·BS¶<M�;CNÑ�2ÏT_&X>AR?<QCµ8BS6�¶�L"NT;*7]9E;>=JN�G¸?Z½H9EM�A�?'X�ÂKNT[S[Õ?ZXA>�qNÑÃRQ>�qN�?'ACBD6q¶<Å@=FNTAC��9�G�?'6"G@X>BS¶<6qBý»1QT?'68A>[SY@9<MqA>L"NT;*7]9E;>=JN�G@A>�qN³9<A>�qNT;�=FNTAC��9�G8X�_"BS6HQR[SMHGEeBS6�¶@Ã>AC;>M�AC�$º Å³Îz�VNTX>M�[SACXÁÂ���NO;>N XC9<=JN�9'71A>��N�=FNTAC��9�G8X��H?EG�[D9E¶'e*[SBDµENT[SBS��989�G8X h d	� [qb·A>�H?Z6³A>��NX>BS6�¶E[SN 
�?'M�XCX>B^?'6@?';>N�6�9EA�X>��9'Â�6J7]9E;ÕQÐ[Ô?Z;>BSA*Y�ÏTºØ���N¼7z?<QÐA$A>�"?'A�Ã>AC;>M�AC��Å L"NT;*7:9<;>=JN�G�L"989<;>[SY�9<6�A>��NKX>=@?'[S[SNT;1XÀ?Z=FL�[SN&X>BSÚTNTX¼BDX&G8M�NKA>9�A>��N¼7z?<QÐA



20 40 60 80 100 120 140 160 180 200
0

20

40

60

80

100

120

140

160

180

200

STACKING −

CHEATING −+−

TRUTH −x−

XVALIDATION −*−

UNIFORM −0−M
E

A
N

 L
O

G
−

LI
K

E
LI

H
O

O
D

 O
N

 T
E

S
T

 D
A

T
A

NUMBER OF DATA POINTS USED FOR TRAINING

OUT−OF−SAMPLE PERFORMANCE ON DATA FROM 4 GAUSSIAN MIXTURE

�·BS¶<M�;CN¸�gl �4[D9EA³9'7�=JN�?'6
[S9<¶Zez[SBSµ<NO[DBS��989�G�Î];CNT[^?'ACBDWEN�A>9
?�XCBD6q¶<[SNk
£?ZM�X>XCBÔ?Z6�=F9�G8NO[ÔÏª7]9E;W<?';CBS9<M�X&G8NT6�XCBDA*Y�NTX>ACBD=@?'ACBD9E6�XÀQC��NT=JNTX&9<6³G�?'AR?�X>BS=³M�[^?ZA>N�GV7];C9<=�?�i'e>QR9<=JLH9E6�NT68A*
�?'M�XCX>B^?'6=FB\¾�A>Mq;>N<º
A>�"?'A&Â�BSA>��X>=�?Z[S[DNO;1XÀ?'=JL�[SN�X>BSÚTNOX�BSA$Â�?'X&9'7]ACNT6�½HNTACA>NT;¼A>9�»HA�?�X>BS=FL�[SNT;1=J9�G8NT[8Â�BSA>�£;CNT[SBÔ?Z½�[SNLH?Z;À?'=JNTA>NO;�NTXCA>BS=�?ZA>NTXJÎ]Â��qBÔQC��BDX�Â��H?ZAÑÃRQ>�qN�?'ACBD6q¶<Å�A*Y8L�B^QT?Z[D[SY�ÂÁ9EM�[^G�G89�Ï�A>�"?'6¦?¹=F9E;>NQR9E=FL�[SNR¾£=F9�G8NO[<Â���B^QC��=@?2Y�9'W<NT;h»HAKÎ]NTWENT6³Â���NT6�BSAÖBSX&A>�qN�A>;>MqN�=F9�G8NT[EX>A>;CMHQRACM�;>N�ÏOºK` X&A>��NXÀ?Z=FL�[SN�X>BSÚTN�BS6HQR;>N2?'X>NOX�_"½H9EA>�
Ã>AC;>M�AC��ÅF?'6"G�QÐ;>9<XCX*e*W<?'[SB^G�?'ACBS9<6�?ZL�L�;C9�?<QC�@A>�qN�L"NT;h7]9<;C=�?'6"QRN9'7³ÃÀQC��N2?'A>BS6�¶EÅ�?Z6HG�X>AR?<QCµ8BD6q¶+l�M�6�B\7]9<;C= ÂÁNOBD¶E�8A>BS6�¶FBSX�M�6�BSWENT;>XR?'[S[SY�LH989E;>NT;�?ZX�9<6�N³ÂK9<M�[^GNR¾�L"N�QRA�Â���NT6�AC��N£AC;>M�N�=F9�G8NT[1BSX�Â�BSA>�qBD6@AC��N£=F9�G8NO[$QR[^?'X>X2ºKØ���N£X>AR?<QCµ<N2G�ÂKNTBS¶<�8A>X ?ZA�A>��NG8B��1NT;>NT68A�XR?'=JL�[SN�X>BSÚTNTXVÎ]6�9EAÖXC��9'Â�6HÏ·X>AR?';CAÖ9EM�A&Â�BSA>��X>BS¶<6�B\».QO?'68A$ÂKNTBS¶<�8A&9<6£AC��N�A>;CB^?'6�¶EM�[^?';µ<NO;>6�NT[&=J9�G�NT[$?'6HG ¶<;À?EG8MH?Z[D[SY³XC��B\7]A�A>9JA>��N^jJß~bB
£?'MqX>X>B^?Z6�=JB\¾�ACM�;>N�=J9�G�NT[$?'6HG,»H6"?'[S[SYA>9@AC��N@Î]AC;>M�N�Ï7j�ßði>
£?ZM�X>XCB^?'6�=F9�G8NT[�?'X�XR?'=FLq[DN�X>BSÚTN³¶<;C9'Â�X�º³Ø��8M�X2_1X>AR?<QCµ8BS6�¶@BDX�X>NTNT6A>9¹BD6"QRM�;�6�9ÑL"NT6H?Z[SA*YÑÂ���NO6¸A>�qN�AC;>M�NJ=F9�G8NT[¼BDX�Â�BSA>��BS6�AC��NF=J9�G�NT[ÁQR[^?'XCX�½"NTBS6�¶¹»HA�º¹5*67z?EQRA�A>��N�9<L�L"9<XCBDACN�BDX�AC;>M�N��87]9E;�X>=�?Z[S[HXR?'=FLq[DN�XCBSÚTNTX�X>AR?<QCµ8BD6q¶�9EM�A>L"NT;*7:9<;>=JX�9<AC��NT;�G�NT6�X>BSA*YNTXCA>BS=�?ZA>BS9<6£ACN�QC��6�B^´EM�NTX�Â���B^QC�³L�[^?<QÐNK7]M�[S[�ÂKNTBS¶<�8A�9<6³?�XCBD6q¶<[SN�Î]½�MqA�LH989E;>[SY�L"?';À?Z=FNTAC;>BSÚTN�GqÏ=F9�G8NO[zº
� ��Ì>®8²1Ë ®8®8Ì>É È ± È Ê���Ë�¯�Ë ° ��� É¼°
�
P8NT[SN�QÐA>BS6�¶F?�¶<[S9E½H?'["½H?'6"G8Â�B^G8A>�J7]9E;ÁµENT;>6�NO[ÖG8NT6qX>BSA*Y@NTX>ACBD=@?'ACBD9E6³BSX�X>A>BS[S[1?�A>9<LqBÔQ�9Z74G8NT½"?'A>N?'=J9<6�¶¹X>AÀ?ZA>BSX>ACB^QRB^?'6�X2º¦P8AR?<QCµ8BS6�¶¸?'[S[S9'Â�X£A>�qN�LH9EX>XCBD½qBD[SBSA*Y�9'7�XCB^G8NRe*X>A>NOL�L�BS6�¶¸AC��N@BSX>X>MqN�9'7?@XCBD6q¶<[SN³½H?'6"G8Â�B^G8A>��½8Y�QR9<=³½�BS6�BS6�¶Jµ<NT;C6�NT[SX�Â�BDAC� G�B �1NT;CNT68A³½H?'6HG�Â�BÔG�A>��X�?Z6HG�G8B��1NT;>NT68Aµ<NO;>6�NT[8XC�H?'L"NTX�º&`�X>AR?<QCµ<N�G�QR9<=³½�BS6H?ZA>BS9<6�9Z7�X>MHQC�£µENT;>6�NO[�NOX>A>BS=@?'A>9E;>X1BSX$N2´<MqBDW<?Z[SNT68A1A>9�M�XCBD6q¶?JX>BS6�¶E[DN³QR9E=FL"9<X>BSACN�µENT;>6�NO[ÁAC�H?'A£BSX£?�QR9E68W<NR¾ QÐ9<=³½�BS6H?ZA>BS9<6@9'7�A>�qN³M�6HG8NT;C[SY�BS6�¶¹µ<NT;C6�NT[SX�ºP89�7]9<;¼NR¾H?'=FLq[DN�µENT;>6qNT[$NTXCA>BS=�?ZA>9E;>X�½H?ZX>N�GJ9E6³»H6�BSACN X>MqL�LH9E;>A�µENT;>6�NO[DX QO?'6F½"N ;CNT¶<Mq[Ô?Z;>BSÚTN�GBS6�?�G�?'AR?2e>G8;>BSWENT6³=�?Z6�6�NT;K½8YFQR9<=³½�BS6�BS6�¶�A>��NO= Â�BSA>�JBS68»H6�BSA>N�X>M�LqLH9E;>A�µ<NO;>6�NT[SX2º&Ø���N�µ<NTYL"9<BS68A�BSX�A>�H?ZA�A>�qN X>�"?'L"N�?'6"G�Â�BÔG�A>�³9'7$AC��N ;CNTX>Mq[DACBS6�¶�Ã>Nx�.N�QÐA>BSW<NTÅ�µ<NO;>6�NT[1BSXÁG�;>BSW<NT6³½8Y�A>��NG�?ZAÀ?�º5*A BSX�?'[SX>9JÂÁ9E;>A>�¹6�9<ACBD6q¶FA>�"?'A ½8Y�QR9E=³½�BS6�BS6�¶e
�?'M�XCX>B^?'6�=JB\¾�ACM�;>N�=J9�G�NT[SX�Â�BDAC�ÑG8B��1NT;>NT68A
j�W<?Z[SM�NTX³9<6qNF¶<NOA>X�?¹��BSNT;R?';ÀQC��B^QT?Z[³Ã>=JBý¾�ACM�;>NJ9'7�=JB\¾�ACM�;>NOX>Å�=J9�G�NT[*º�Ø���BSX��qBDNO;À?';RQC��B^QT?'[=F9�G8NO[HQT?'6JL�;>9'W8B^G8N�?£6H?ZA>M�;R?'["=³M�[SA>B\e*XÀQT?Z[DNK;>NOL�;>NTXCNT68AÀ?ZA>BS9<6�9Z7$A>��N�G�?'AR?�_8Â���B^QC�³BSXÕQÐ[DN2?';>[SYX>BS=JBD[^?Z;�BD6�X>LqBD;CBSA£A>9@Â�?2W<NT[SNTA�G�NT6�X>BSA*Y�NTX>ACBS=�?'AC9<;CX�_$?Z[DAC��9<Mq¶<��A>��N�7]Mq6HQRA>BS9E6H?'[&7:9<;>=JX�?Z6HGNTXCA>BS=�?ZA>BS9<6�=JNTA>�q9�G�9<[S9<¶EBDNOXK7]9<;£N2?<QC��A>N�QC��6qBÔ´EM�NFQO?'6�½"NF´<MqBDACN�G�B �1NT;CNT68A�ºJØ���NT;>N³BSX�?Z[SX>9?�;>NOL�;>NTXCNT68AÀ?ZA>BS9<6H?Z[�X>BS=FBS[^?';CBDA*Y�A>9��E9<;RG�?'6�?'6"G
��?EQR9<½�� X@ÎR��a<aZi�Ï�ÃC=FB\¾�A>M�;CNF9'7�NR¾�LHNO;>A>XCÅ



=F9�G8NO[1Â���NT;>N�A>�qN�ÂKNTBS¶<�8A>X�?';CN�?'[S[S9'ÂÁN2G³A>9@G8NTL"NT6HG�G8BS;>N�QÐA>[SY@9<6�AC��N£BS6�L�M�ACX�º ¿Ö¾�Lq[D9EBSA>BS6�¶A>�"?'A@X>BS=FBS[^?';CBSA*Y<_�9E6�N G�BD;CN�QRACBD9E6Ó7]9<;,7]M�;CA>��NT;¹ÂÁ9E;>µ
BSX�AC9
BD68WENTX>ACBD¶8?'ACNÑ?<G�?ZL�A>BSWEN�ÂÁNOBD¶E�8ALH?Z;À?'=JNTA>;CBSÚ�?'ACBD9E6�XKBD6JA>��N�X>AÀ?EQCµ<N�G@G8NT6qX>BSA*Y@NTX>ACBD=@?'ACBD9E6FQR9<68ACNR¾�A�º
� � É È ² �CË ®8Ì>É È
5*6�A>��BSX�LH?ZLHNO;�X>AR?<QCµ<N�G³G�NT6�X>BSA*Y�NTX>ACBS=�?'ACBS9<6£Â�?'X&BS68A>;>9�G8M"QRN�G³?'6"G£L�;C9<L"9<XCN�G³?'XÁ?�L�;R?<QRACB^QT?'[=FNOA>��9�G�7:9<;³¶<NO6�NT;À?ZA>BS6�¶�½HNTACA>NT;�G8NO6�X>BSA*Y¸NOX>A>BS=@?'A>9E;>X2º �q9<;³=FBSXhezXCLHN�QÐBý»"N�G�=F9�G8NT[SXJÎ]B*º N<ºS_=F9EX>A£;CN�?'[\e*ÂÁ9E;>[^G¸Gq?'AÀ?�XCNTA>XRÏ³AC��N@=FNTAC��9�G�Â�?'X�X>��9'Â�6
NT=JL�BS;>B^QT?'[S[SY�AC9�L�;>9'W8B^G8N�QÐ[DN2?';>[SY½"NTA>ACNT;�G8NO6�X>BSA*Y�NTXCA>BS=�?ZA>NTX�A>�H?Z6¸?�XCBS6�¶<[SNF=J9�G8NT[ÁQC��9EX>NT6
½8Y¸QR;>9EX>XhezW<?Z[DB^G�?ZA>BS9<6·_$M�6qBý7:9<;>=ÂKNTBS¶<�8A>BS6�¶@9'7�=F9�G8NO[DX2_$9E;£NTWENT6�A>��NJX>BS6�¶E[DN³½"NTXCA�=J9�G�NT[�Q>�q9<X>NO6¸½8YÑ[S989<µ8BS6�¶@?'A£AC��NFACNTX>AG�?ZAÀ?�X>NTA2º���9E;ÁÂKNT[S[\ezXCLHN�QÐBý»"N�G³=J9�G�NT[SX�Î]XCBD=³Mq[Ô?ZA>N�G�G�?ZAÀ?�_EÂ���NT;CN�A>��N�A>;CM�N�=F9�G8NT[qBDXKÂ�BSA>��BS6A>�qN�=J9�G8NT[�QR[^?'X>X³½"NTBS6�¶�QR9<6qX>B^G8NT;CN�G�ÏT_VX>AÀ?EQCµ�BS6�¶�Â�?'X�X>NTNT6ÄA>9�L�;>9'W8B^G8N�?�;CNT¶<Mq[Ô?Z;>BSÚ�?ZA>BS9<6N��1N�QRA�7]9E;ÁXC=�?'[S["XÀ?Z=FL�[SN�X>BSÚTNOX�?'6"GF9EM�A>L"NT;h7]9<;C=FN�GJNTWENT6@A>��N£XCBS6�¶<[SN AC;>M�N�=F9�G8NT[*º
�4���q�$° � È ²&�·®�K?'6�»HNT[^G1_��"ºÕÍ�ºS_ ?Z6HG�� ?f7]A>NO;>Y8_�`�º�¿�ºS_��ý�@9�G8NT[\e*½H?'XCN�G 
£?ZM�X>XCB^?'6 ?Z6HG
6�9E68e�
�?'M�XCX>B^?'6QR[SM�X>ACNT;>BS6�¶"_ ���HX d�\B[�Y5bqX	�xvT_8i�a�_ 
<�Eg�
 
<b��E_H�2a<aEg�º�¼;>NOBD=@?'6$_,��ºS_��ý�K?'¶<¶EBS6�¶£L�;CN�G8B^QRA>9E;>X2_ ��
kz����cX W+[���[�z�bqW X"W��'_Hb<c�ÎzbEÏT_1��bEg�
1�Ti��q_���aEa<cE?�º�¼;>NOBD=@?'6$_,��ºS_��ýP8AR?<QCµ<N�GJ;CNT¶<;CNTX>XCBD9E6�X�_`��
 z����,X"W+[���[�z�bqW
X W��f_"b'i"_8i�a�
�c'i"_H�2a<a<cZ½$ºIK�qBÔQCµENT;>BS6�¶"_�Í�º8��ºS_�?Z6HGF�VN�QCµ<NT;C=�?'6·_�Í�ºS_��ý¿·Ù�QÐBDNO6�A�?'LqL�;>92¾�BS=�?ZA>BS9<6�X·7]9E;�A>�qN�=@?';C¶<BS6H?'[[DBSµENT[SBD�q9�9�G,9'74�K?2Y<NOX>B^?'6@6�NTA*ÂK9<;Cµ8X Â�BSA>�@��B^G�G8NO6�W<?Z;>B^?'½q[DNOX�_`��
kz����,X"W+[���[ z bqW
X"W��f_BD6@L�;CNTX>X2ºÍ�;R?'L"NT;�_"Í�_�� ` X>XCNTX>XC=FNT68A�?'6HGJL�;C9<LH?Z¶�?'ACBS9<6F9Z7�=F9�G8NT[1M�6"QRNT;>AR?'BS68A*Y�Î]Â�BSA>��G8BSXÀQÐM�X>XCBD9E6HÏT_`�

�cd a,bqW+z�hud��VY�� [��Hd wgz�h� Y�zJYTX`v�Y5X	��z�h� d��iX2[�Y5w!��_Hj<dq_8i�j"
�a<dq_H�2a<aEj�º¿4XÀQR9E½H?';2_���ºÖÍ�ºS_&?'6HG�Ò�NTXCA�_&��ºS_#�ý�K?2Y<NTXCB^?'6¸G8NT6qX>BSA*YÑNOX>A>BS=@?'A>BS9E6 ?Z6HG�BS687]NT;CNT6HQRNJÂ�BDAC�=FB\¾�A>M�;CNTX�_`�$��%� &%�_�a<�q_�j<d<dfehj 
 
q_���aEa<j�º�E9<;RG�?'6$_��|º$5Tº&?'6HG��8?<QR9E½�X�_���º$`�ºS_#�ý��BSNT;R?';RQ>�qBÔQO?'[K=FB\¾�A>M�;CNTX£9'7�NR¾�L"NT;>ACXF?'6HG|A>��N@¿��?'[S¶<9E;>BSA>��=�_`��' [ia,b z�h)( d \+*(aDY�zJYTX2d W�_Hcq_1��
q��
�bq�Ti"_H�2a<a'i"º
�×NT½�[^?'6"Q'_H��º"?'6HGJØ�BS½�XC��BS;À?'6qBz_"�£º8�"ºD_��ýIK9<=³½�BS6�BS6�¶�NTXCA>BS=�?ZA>NTX�BS6@;>NT¶E;>NTXCX>BS9<6�?'6"G�QÐ[Ô?ZX>XCBýe».QT?'ACBS9<6$_`�8L�;CNTL�;>BS68A�_·��aEa<g�º�¹?<G8BS¶�?Z6$_HÍ�ºS_1?'6HG�� ?f7]A>NO;>Y8_�`�º·¿�ºS_$�ý�@9�G8NO[ÖXCNT[SN�QRACBD9E6¸?'6HG¹?<QTQR9EM�68A>BS6�¶J7]9E; =F9�G8NO[$M�68eQRNT;>AR?'BS68A*Y³BS6�¶E;À?'Lq��B^QT?'[�=J9�G8NT[SX&M�X>BS6�¶@	�QTQT?Z=k� X&Â�BD6"G89'Â£_`�,��-�%V\.-/ 
Y�zJY0-1% v v:d��2- _


<a�_1�2j<gEj�
.�2j'i8c�_��2a<a'i"º
	�;C=FNT6�NOBDA2_$Í�ºS_$?'6HG�Ø&;CNTX>L$_ ��ºS_3� 5*=FL�;C9'W<N�G>
�?'M�XCX>B^?'6�=FB\¾�A>M�;CN�G8NT6qX>BSA*YÑNOX>A>BS=@?'A>NOX£M�X*eBD6q¶��K?2Y<NTXCB^?'6FL"NT6H?Z[SA*YFA>NO;>=FX�?'6"G³6�NTA*ÂK9<;Cµ�?2WENT;À?Z¶<BS6�¶H_`�'BS64% f65Jz W,��[�v@X"W4'@[qa,b�z�h

7qW2�:d bq\Bz�Y5X2d�W48 b d�� [xv�vqX"W��:9<_HjZi�b"
�j'i 
�_<� 5*Ø �&;CNTX>X2_&��a<aEc�º�VBSL�[SNTY�_8��ºHÍ�º$�2a<a'i"º;� ��NTM�;R?'[·6�NTA*ÂK9<;>µ8X�?'6HGJ;>NO[Ô?ZA>N�GJ=JNTA>��9�G8XK7:9<; QR[^?'XCX>B\».QT?ZA>BS9<6�Î:Â�BDAC�G8BSXÀQRM�XCX>BS9<6"ÏT_`�<��-��Hd�w=-� 
Y�zJY0-> d��?-+��_HjEc�_8i8�<a�
8i�jEc�ºP�=³Y�AC�$_ �&ºD_@�ýIK[SM�X>ACNT;>BS6�¶@M�XCBS6�¶ � 9<68A>NRe>I�?';C[S9ÑQR;>9EX>XhezW<?Z[DB^G�?ZA>BS9<6·_ �·BS6A8 b�dB��[�[�f�X"W��:v dC�MY�� [
 [�� d W+f47qW Y�[ibqW+zJYTX2d W+z�h/( d�W2�:[ib [iW,��[Md W<t@W+d	�Gh`[ f"� [ED X`vB��d=5�[ibqwkz�W(fFD zJY�zG
>X"W,y
X"W��'_H�@NT6q[D9 �&?Z;>µ1_�IK`^lq` ` `�5 �4;>NTXCX�_"L�L$ºS��bEc�
1��g<gq_���aEa<cqºØ�BSACA>NT;CBD6q¶<A>9E6$_1Í�ºH��ºS_"`�º&�Kº1��ºHP8=JBSA>�$_"U£º1¿�º1��?'µE9'W1_� 
Y z�Y5X`v�YTX�� z h,%VW+z h w�vqX`vedC�IH�X"W X`Y�[

 XZ_:Y5a,b [�D X`v�Y5bqX	JiagY5X2d W,vT_�IK��B^Q>�qNTX>ACNT;�_1Us�7lq�<9<�q6�ÒÄBD[SNTYF?Z6HGFP�9<6�X2_$��a 
<jÒ�9E[SLHNT;CA�_�Í�º1��aEa<bqº#�ýP8AR?<QCµ<N�GJ¶ENT6�NT;R?'[SBSÚ�?'ACBD9E6$_`��'@[qa,b�z�h�' [xY�� d�b�K�vT_�j�_�bZiH��
�b<jEa�º


